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The PETRA++ Alarm system
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�
Description





The Petra Alarm system is designed to help the operator to increase the usable machine time (see (3) ). It is called „PETRA++ Alarm system“ in this presentation because it is used momentarily only for Petra but it could be used also for the other machines.


What is special at this Alarm system is that it doesn’t use alarm lists but a hierarchical parallel display instead (see (4) ).


All device servers send a 6-byte-Alarm-information (16 bit device identifier + 32 alarm bits) to the alarm server every second (see (5) ); there is no data flow from the alarm server to the device server! The 1 second update also serves as a watchdog to detect device server breakdown.


The Alarm server collects alarm data from the device servers and sends them to the console server, it does some statistics, saves time stamps of the alarms, is responsible for error classification and controls acoustical messages (see (6) ).


The Console server displays the alarms in a hierarchical way using either the classification filter sent by the alarm server or a internal filter (see (7) and (8) ).


The integration of the Alarm system in the Petra control system is shown in fig. 9: the device servers receive the current or desired machine state and they are controlled by commands coming from the „file operator“ program and from the console. If the device server detects a hardware problem or a hardware state that doesn’t fit the accelerator state, the appropriate alarm bit is activated in the alarm message going to the Alarm server. In the future a special filter will be applied to the alarms inside the Alarm server to check if machine operation is possible. This information could then be sent to the „file operator“ program to interrupt an operating sequence if necessary.


Later every control net segment could have its own alarm server to send the alarm information of a whole accelarator to a common alarm server (fig. 10). In this way another hierarchy layer would be added to show the state of all accelerators on a single screen, and it would be possible to combine error information of different accelerators in an easy way.
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Purpose of the Alarm system





increase usable machine time !





how ?





Inform the operator quickly when a quick action can save the beam (e.g. transmitter cooling down)


Help the operator to find the reason of a problem so that he can proceed quickly (e.g. Magnet power supply down)


Warn the operator if he is going to do dangerous or impossible things because he forgot to do something (e.g.: setting up ejection while a valve in the ejection beamline is closed)


Combine alarm information to help the operator finding the source of an alarm chain (not yet implemented)
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Why not an alarm list ?
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Because


it is sensitive to error bursts


the current state is difficult to see


old info disappears while new info arrives





Lists are good for events and sequences, but not for states !








better for (alarm) states:





The hierarchical parallel display !
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�
Alarm system from application view
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The Alarm server


Concentrate all Alarms and send to console


Recognize device server timeout


Memorize errors


���Hold classifier (off / warn. / severe / loudspeak.)


Filter out and process spoken messages


Make alarm timestamps and error statistics
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The Console server





Classify and display alarms, using internal or external classification


Display sum alarms


Display time stamps, statistics, ...
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�
Console display example
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�
PETRA Alarm configuration
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device


�servers





		Petra


		Alarm


		server








		Hera e-						    Sound PC


		Alarm serv.


							Common


							Alarm


		Hera p+			server


		Alarm								Alarm
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�
Experiences








(The Petra Alarm system was built up during summer ‘96.)





The most difficult task is and was the creation of reliable alarm criteria inside the device servers to avoid false alarms.


Operation is stable. Implementation at the device servers took approx. 30 min. per application if the error conditions were already available.


23 applications are implemented now.


The system is used by programmers and operators now.
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